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IMPACT OF MANAGEMENT CHANGES AT AN AUTUMN GREATER SANDHILL CRANE 
STAGING AREA IN OREGON
CARROL D. LITTLEFIELD1, Malheur National Wildlife Refuge, 36391 Sodhouse Lane, Princeton, OR 97721 USA
Abstract: Malheur National Wildlife Refuge, Oregon was the most important autumn staging area for greater sandhill cranes (Grus 
canadensis tabida) in the northwest Pacific coastal states.  During 1983-88, changes in management including increases in human 
disturbance and habitat alterations resulted in significant declines in autumn crane use.  Compared with the period 1975-82, mean 
annual autumn crane peak numbers declined from 2,454 to 1,352, whereas mean biweekly numbers declined from 791 to 353. 
Management changes included roost site drying and flooding of a primary feeding area; disturbance factors included cattle herding 
through a loafing site and dump trucks traveling through a primary feeding area.  Although Malheur was a traditional autumn stag-
ing area for greater sandhill cranes for at least 5 decades, management changes had contributed to greatly reduced use of the refuge 
staging area by 1988.
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 At least since 1938 and through the early 1980s, Malheur 
National Wildlife Refuge (hereafter Malheur), Harney County, 
in southeastern Oregon, was the most important autumn greater 
sandhill crane (Grus canadensis tabida, hereafter crane) stag-
ing area in the northwestern Pacific coastal states (Littlefield 
1992).  Improved farming practices contributed to increasing 
and more consistent autumn use between 1975-82 (Littlefield 
1986).  However, beginning in 1983 and continuing through 
1988, incidental changes in management practices and episodes 
of increased human disturbance occurred on autumn crane stag-
ing sites.  This provided an opportunity to compare peak autumn 
crane numbers, biweekly numbers, and use-days for years with 
apparent excessive disruptions (1983-88, disruptive period), to 
years when cranes were minimally disturbed and autumn stag-
ing areas were managed specifically for their benefit (1975-82, 
non-disruptive period).
STUDY AREA AND METHODS
 On the ±75,000 ha Malheur, some 325 ha in 2 to 5 grain 
fields were planted annually since c.1970 to barley with minor 
plantings of wheat and oats.  These fields and nearby loafing 
and roosting sites were used extensively by cranes in autumn 
(Littlefield 1986).  The 2 principal crop areas were near Buena 
Vista Substation (43º04’N, 118º54’W), about 27 km south of 
Malheur headquarters (±51 km SSE of Burns), and near Knox 
Pond (42º54’N, 118º54’W), 13 km NNE of Frenchglen at the 
southern end of the Refuge.  Most autumn crane feeding use 
was at East Grain Camp near Buena Vista, whereas Knox Pond 
was a secondary use-area.  A detailed description of Malheur is 
provided in Littlefield (1990).
 From 1975-88 cranes were counted weekly from mid-July 
until all cranes had migrated; annual peak numbers, mean bi-
weekly numbers, and total annual crane use-days were used for 
data analysis (a crane use-day was 1 crane using the area for 1 
day).  Use-days were determined by the number of cranes pres-
ent on weekly counts multiplied by 7 days; total annual use-
days were the summation of weekly use-day subtotals.  Counts 
were from a vehicle using a 20x spotting-scope and 7x binocu-
lars.  Birds were counted annually during 1975-88 as they fed 
in grain fields or as flocks flew between croplands and wet-
land roost sites.  Counts were primarily in late afternoon/early 
evening but included several morning counts.  During 1983-88, 
weekly aerial waterfowl surveys and periodic ground searches 
confirmed that cranes were not using other refuge locations or 
private agricultural areas within the county.  Human disturbance 
observations were chance encounters, and all disturbances were 
not detected.
 For purposes of analysis, management activities at Mal-
heur that impacted numbers of autumn staging cranes were 
separated into 2 periods: 1) 1975-82 when activities were non-
disruptive and encouraged fall staging of cranes, and 2) 1983-
88 when activities were less favorable and disrupted staging 
cranes.  Two-tailed t-tests were used to compare differences for 
both mean autumn peak and biweekly mean numbers between 
the disruptive period when management was less favorable for 
cranes (1983-88) and the non-disruptive period when manage-
ment was more favorable for cranes (1975-82).  Autumn crane 
use-days were compared by regression analysis.
RESULTS
Autumn Greater Sandhill Crane Numbers
 Mean autumn peak numbers of cranes using Malheur dur-
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ing 1975-82 was 2,454 (SD = 529), and for 1983-88 was 1,352 
(SD = 958).  Peak numbers during 1975-82 were higher than for 
1983-88 (t = 2.54, 12 df, p < 0.05; Table 1).  However, it was 2 
years before a dramatic decline in crane numbers began in 1985 
when the peak dropped to 1,292, 650 in 1986, with only 319 
during the drought year of 1988 (Table 2).  Annual peaks for 
1975-82 occurred during October (6 yrs) and November (2 yrs), 
whereas during 1983-88 peak numbers were reached in August 
(1 yr), September (1 yr), and October (4 yrs).
 Annual biweekly mean crane numbers showed a similar 
trend, declining from 784 (SD = 215.3) during 1975-82 to 353 
(SD = 201.7) during 1983-88.  Significantly fewer cranes an-
nually used Malheur grain fields in 1983-88 than in 1975-82 
(t = 3.52, 12 df, p < 0.01).  Before 1983, 395 to 3,408 cranes 
remained into November (Table 1), but after 1982 cranes had 
usually left by mid-October (Table 2).
Autumn Greater Sandhill Crane Use-days
 Malheur autumn crane use-days also significantly declined 
at Malheur between 1975 and 1988 (Rs =  0.707, p < 0.02). 
Mean annual use-days were 120,683 for 1975-82, but as human 
disturbance increased and staging habitat management was less 
favorable, autumn use declined after 1982 and accelerated after 
1984 (Fig. 1).  In 1983 and 1984, mean autumn use-days were 
71,182 and for 1985 through 1988 only 29,024.  The lowest 
recorded use-days were 12,163 in 1988.
Management Changes and Recorded Disturbance
 Observed human disturbance and management activities 
which appeared to negatively impact autumn crane use at Mal-
heur during 1983-88 were: 
 • 1983 - autumn dike repair with heavy equipment ad-
jacent to East Grain Camp apparently caused many cranes to 
depart before mid-October. 
 • 1984 - roost sites were dry by mid-October and most 
cranes left shortly thereafter.  On 13 October, 2,720 cranes were 
at Malheur, but numbers declined to 313 by 18 October.  The 
primary loafing site near East Grain Camp was not flooded, al-
though water was available. 
 • 1985 - cattle were herded through the primary loafing 
site on 4 October, and 177 cranes immediately initiated migra-
tory behavior and departed the refuge in a southwesterly direc-
tion (C. D. Littlefield, unpublished data).  Dump trucks were 
continuously driven 5-days per week through the East Grain 
Camp feeding site during the peak crane staging period, while 
an adjacent loafing site was not flooded until after most cranes 
had left; only 11 cranes remained after 10 October. 
 • 1986 - autumn use was further reduced as cranes re-
sponded adversely to barley stubble flooding, eliminating East 
Grain Camp as a feeding site because underwater waste grain is 
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Table 1.  Biweekly peak number of greater sandhill cranes staging at Malheur National Wildlife Refuge, Oregon stag-
ing area, summer and fall 1975-1982 when management activities were favorable (non-disruptive period) for cranes. 
Annual peak counts in bold.
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Fig. 1. Greater sandhill crane autumn use-days during 1975-88 on Malheur National Wildlife Refuge, Oregon (non-disruptive period 
1975-82; disruptive period 1983-88). 
Table 2. Biweekly peak number of greater sandhill cranes staging at Malheur National Wildlife Refuge, Oregon, summer-fall 1983-1988, 
when management activities were less favorable for cranes (disruptive period).  Annual peak counts in bold.
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generally inaccessible to cranes (Littlefield 2002).  The primary 
loafing site received no water by 10 October.  Cranes were ob-
served migrating over Malheur in September and October, but 
few stopped. 
 • 1987 - East Grain Camp barley stubble was again 
flooded, resulting in the loss of the primary feeding site; the 
Knox Pond roost site remained dry during autumn. 
 • 1988 - little barley production occurred due to 
drought.  Also, although water was available, none was diverted 
into loafing and roosting sites.
DISCUSSION
 Greater sandhill cranes summering in the western United 
States traditionally use autumn staging areas before migrating to 
wintering grounds in the southwestern United States and north-
ern Mexico (Drewien and Bizeau 1974, Lewis 1977, Littlefield 
1986, 1992, Drewien et al. 1999).  In the northwestern Pacific 
coastal states, Malheur had been a traditional autumn staging 
area for cranes during at least 5 decades (Littlefield 1986).  Be-
fore 1983, autumn staging sites at Malheur were managed in 
a relatively undisturbed condition to encourage crane use, and 
refuge maintenance activities were delayed until after cranes 
had migrated.  Shallow and stable water levels were maintained 
in ponds near grain fields to provide autumn roosting sites.  In 
addition, 1-2 adjoining mowed meadows were shallowly flood-
ed for mid-day loafing.  Autumn crane departures were primar-
ily related to availability of grain and/or climatic factors, and 
most normally migrated in late October and early November 
(Littlefield 1992).  However, after autumn 1982, crane staging 
sites were modified by changes in management strategies, and 
by 1988 many cranes were leaving in September, occasionally 
in August, or migrating over in September and October without 
stopping.
 The Central Valley Population of greater sandhill cranes, 
which includes birds summering in Oregon, declined at a few 
breeding locations, including Malheur during the period 1975-
88, but overall the population was generally stable (Stern et al. 
1987, Littlefield et al. 1994).  One would not have expected 
such an accelerated and dramatic drop in autumn crane use at 
Malheur.  Crane intolerance to human activity and changes in 
autumn habitat management had previously not been as impor-
tant at Malheur as had been reported elsewhere (Lewis 1977, 
Perkins and Brown 1981, Drewien 1997).  However, at Malheur 
in the mid-1980s disturbance apparently became excessive and 
less favorable staging habitat management resulted in a precipi-
tous decline in crane use.  Although tradition may dictate an-
nual crane behavior and geographical use-areas, such traditions 
can be disrupted and finally broken if cranes are exposed to 
excessive disturbance and/or unfavorable habitat management 
practices over multiple seasons.
 After well over a decade the Malheur autumn staging area 
has not been restored, although in some years ample and undis-
turbed feeding, roosting, and loafing sites have been provided 
(Richard Roy, Biologist, Malheur National Wildlife Refuge, 
Princeton, OR personal communication).  Recent evidence sug-
gest many cranes are now leaving or over-flying southeastern 
Oregon in September-early October, and migrating consider-
ably earlier to their Central Valley wintering areas in California. 
Crane aggregations are presently reported in Central Valley 
winter sites in September and early October (C. D. Littlefield, 
unpublished data, R. Schlorff, California Department of Fish 
and Game, Sacramento, pers. comm.), whereas prior to the 
mid-1980s birds generally did not arrive in large numbers until 
after mid-October (C. D. Littlefield, unpublished data). 
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